Twenty percent of Latinos with HIV in the US are unaware of their HIV status, 33% are linked to care late, and 74% do not reach viral suppression. Disparities along this HIV/AIDS care continuum may be present between various ethnic groups historically categorised as Latino. To identify differences along the HIV/AIDS care continuum between US Latinos of varying birth countries/regions a systematic review of articles published in English between 2002 and 2013 was conducted using MEDLINE, PsycINFO, and Web of Science. Studies that reported on one or more steps of the HIV/AIDS care continuum and reported results by birth country/region for Latinos were included. Latinos born in Mexico and Central America were found to be at increased risk of late diagnosis compared with US-born Latinos. No studies were found that reported on linkage to HIV care or viral load suppression by country/region of birth. Lower survival was found among Latinos born in Puerto Rico compared with Latinos born in mainland US. Inconsistent differences in survival were found among Latinos born in Mexico, Cuba, and Central America. Socio/cultural context, immigration factors, and documentation status are discussed as partial explanations for disparities along the HIV/AIDS care continuum. a Adjusted for covariates. b Significantly different from referent group. Differences in groups were considered significant if the 95% CI for the APR did not include 1.0. c Adjusted for gender, age group, place of birth, and transmission category. d Significantly different from referent group. Differences in groups were considered significant if the 95% CI for the AOR did not include 1.0. e Controlled for gender. f p < 0.001. g Adjusted for age, county of birth, education, and IDU.
Introduction
Latinos bear a disproportionate burden in the human immunodeficiency virus (HIV) epidemic. Although they represented approximately 16% of the United States (US) population in 2010, 1 Latinos accounted for 20% of new HIV infections in the same year. 2 In 2010, Latinos were infected with HIV at a rate of 20.4 per 100,000, compared with 7.3 among non-Latino whites. 3 Additionally, the rate of death among persons living with HIV was 7.5 per 100,000 in Latinos compared with 3.5 in non-Latino whites. 4 The HIV and acquired immune deficiency syndrome (AIDS) care continuum is the sequence of stages of care including diagnosis of HIV/AIDS, linkage to / retention in care, prescription of antiretroviral therapy (ART), and viral suppression. 5 Each stage on the HIV/AIDS care continuum affects individual and the public's health. Early ART treatment is associated with a reduction in the number of HIV-related clinical events and the number of HIV transmission events due to decreased viral loads in the person receiving treatment. 6 Early ART, however, is only possible through timely diagnosis of HIV, prompt linkage to care, and access to treatment.
Foreign-born Latinos living in the US may not be fully benefiting from an effective HIV/AIDS care continuum. A systematic review of the literature by Chen and colleagues 7 found that Latinos are at greater risk of delayed HIV diagnosis compared with non-Latino whites, particularly foreign-born Latinos. Immigrant Latinos are also at greater risk of late presentation into care compared with non-immigrants. 8, 9 In addition, although AIDS survival for Latinos compared with non-Latinos is similar, foreign-born Latinos experience shorter survival compared with US-born individuals. 7 Thus, disparities along the HIV/AIDS care continuum between foreign-born Latinos and US-born individuals have been identified; however, additional disparities might exist among Latinos originating from the various regions of Latin America.
Latinos in the US have been historically categorised as one large monolithic ethnic group; however, differences exist by country/region of birth. 10 First, Latinos in the US differ in lifestyles, cultural norms, and values. The Pew Research Center showed that 69% of Latinos in the US believe that Latinos represent multiple cultures; 51% use their country of origin to describe themselves; and only 24% use Hispanic/Latino. 11 Given the large number of Mexicans in the US and the geographic vicinity, Latinos born in Mexico are able to retain a strong Mexican cultural identity. 12 Second-and thirdgeneration Mexicans are more likely to speak Spanish at home than their Cuban counterparts. 13 Puerto Ricans, however, have been influenced more heavily by American culture. 12 These cultural differences, as well as differential exposure to HIV in their home country, may impact HIV knowledge, testing and healthcare seeking behaviours, and perceived stigma. 14 In addition, Latinos also differ in HIV risk behaviours. Injection drug use is reported more frequently as a mode of HIV transmission among people born in Puerto Rico compared with Latinos born in other areas. 15 Second, while 55% of Latinos immigrate to the US for economic opportunities, 11 such as many persons born in Mexico, 16 others immigrate for political reasons, such as many Latinos born in Cuba. These differences in immigration rationale overlap with observed differences in socio-economic status (e.g. education and income levels) among Latino groups in the US. 10 Latinos in the US who are born in Cuba and South American report higher levels of education and experience less poverty than those born in Mexico and Central America. 17 For example, 32% of Colombians living in the US have received a bachelor's degree or higher compared with 13% of all Latinos, and only 13% live in poverty, compared with 25% of all Latinos. Conversely, only 9% of Latinos born in Mexico and living in the US have a bachelor's degree or higher, and 27% live in poverty. 17 Third, access to healthcare can vary by birth country for US Latinos. Cuban immigrants, along with their spouse and children, can become legal permanent US residents and access government healthcare and social services similar to a native. 18 Latinos born in Puerto Rico (a commonwealth of the US) also have similar benefits to US citizens. On the other hand, Latinos in the US born in Mexico, Central and South America, and other Caribbean countries who arrive to the US undocumented do not benefit from these policies. Forty-six percent of Salvadorians, 60% of Guatemalans, and 68% of Hondurans living in the US were undocumented in 2009. 19 Fifteen percent of Puerto Ricans and 25% of Cubans in the US lacked health insurance in 2010, while between 41% and 50% of Hondurans, Guatemalans, and Salvadorians were uninsured. 17 Finally, differential health outcomes among Latinos by birth country/region also have been indicated for other diseases such as asthma, 20 diabetes, 21 and hypertension. 22 Despite the diversity in the US Latino population, few studies have evaluated the steps along the HIV/ AIDS care continuum for Latinos by birth country/ region. 15, [23] [24] [25] [26] [27] The current systematic review presents the published literature regarding diagnosis, linkage to and retention in care, prescription of ART and health outcomes for Latinos living with HIV/AIDS in the US by birth country/region. The objective of the review was to identify potential disparities along the HIV/AIDS care continuum between Latinos of varying birth countries living in the US with HIV/AIDS. Based on previously outlined cultural/behavioural differences, socio-economic status, and healthcare access between these groups, we hypothesised that Latinos born in Mexico, Central America, and Puerto Rico may have worse outcomes in comparison to their US, Cuban, and South American counterparts.
Methods
We searched MEDLINE, PsycINFO, and Web of Science for articles published between 1 January 2002 and 1 September 2013. The following search terms were used: 'AIDS,' 'acquired immune deficiency syndrome,' 'acquired immunodeficiency syndrome,' 'HIV,' 'human immune deficiency virus,' or 'human immunodeficiency virus' in the title. Additionally, a combination of key terms related to birth country and the HIV/AIDS care continuum was used (Supplementary File 1). Articles were reviewed that met the following inclusion criteria:
(1) focused on Latinos living in the US, (2) included persons 13 years or older, (3) reported on pre-identified HIV/AIDS care continuum indicators, (4) were published in a peer-reviewed journal, and (5) were published in English. A comprehensive list of indicators for monitoring HIV care in the US was identified by the authors by searching the literature for varying definitions and measurement methods used for each step in the HIV/AIDS care continuum in any population, and not only Latinos. Additional articles were identified through a bibliographic review of selected articles and relevant reviews. Review articles and studies that did not stratify the analysis by birth country/region were excluded ( Figure 1 ).
The following variables were extracted: (1) author and publication year, (2) study type, (3) data source, (4) study period, (5) location, (6) study population, (7) sample size, (8) birth country classification, (9) outcome assessed, and (10) results. The first author conducted the initial review of the literature and data extraction. The second and third authors reviewed both the tabulated results and the original articles to ensure that studies met the inclusion/exclusion criteria. Two articles were excluded during this step because they examined only individuals born in Haiti. The authors followed the applicable PRISMA guidelines for reporting systematic reviews. 28 
Results
The above-mentioned search initially revealed 936 potentially relevant manuscripts, plus an additional 13 from bibliographic reviews. One hundred and ninetyseven articles were identified for full review. Six studies reported on Latinos by birth country/region for one or more stages of the HIV/AIDS care continuum. 15, [23] [24] [25] [26] [27] Four articles presented data on more than one care category. All articles reported on delayed diagnosis (Table 1) , 15, [23] [24] [25] [26] [27] and one article reported on ART prescription ( Table 2 ). 26 No articles were identified which analysed linkage to or retention in HIV/AIDS care, or viral load suppression for Latinos by birth country/ region. However, four articles reported on other outcomes including opportunistic infections, 26 mortality, 23 and survival, 15, 23, 24, 26 and are included in this review ( Table 2 ).
Diagnosis of HIV/AIDS
Among the six articles reporting on delayed diagnosis (Table 1) , four defined delayed diagnosis by an HIV-to-AIDS interval of less than 12 months. 15, 24, 25, 27 Hanna et al. 23 defined delayed diagnosis by a concurrent HIV and AIDS diagnosis, and Wohl et al. 26 inferred delayed diagnosis from the reason for HIV testing, such as illness, new relationship, or surgery. Of these six studies, four reported on at least three birth places: US, Mexico, and Central America. 15, 23, 26, 27 Additionally, Tang and colleagues 25 compared Mexico-born individuals with non-Latinos, US-, and foreign-born Latinos only. Espinoza et al. 15 separated Cuba, Central, and South America for analysis. Hanna et al. 23 analysed Latinos born in the Caribbean (excluding Puerto Rico) and West Indies as one separate category.
Odds ratios for a short HIV-to-AIDS interval were significantly higher across all studies for Latinos born in Mexico and Central America. 15, 25, 27 Espinoza et al. 15 -the only study that reported odds ratios for Puerto Rico, Cuba, and South America separately -did not find an elevated odds ratios for being born in these countries/regions and delayed HIV/AIDS diagnosis compared with US-born Latinos. Hanna et al. 23 found a lower proportion of Latinos born in Puerto Rico diagnosed concurrently with HIV and AIDS compared with Latinos born in mainland US; however, it is unclear if the difference is significant. Wohl et al., 26 the only study reporting a higher proportion of US-born Latinos diagnosed late, used testing due to symptoms as an indicator of late testing. A larger proportion of US-born Latinos were tested for HIV due to illness compared with Mexican-and Central American-born Latinos. 26 Linkage to and retention in HIV/AIDS care Our review did not identify articles reporting on linkage to/retention in HIV care for Latinos by birth country/ region.
Prescription of ART
Wohl et al. 26 reported on ART for Latinos with HIV by birth country/region ( Table 2) . A smaller proportion of US-born Latinos were prescribed highly active antiretroviral therapy (HAART) compared with Mexicanand Central American-born Latinos; however, these differences were not statistically significant. A higher percentage of Mexican-and US-born Latinos reported no ART prescription when compared with Central American-born Latinos, but statistical difference was not reported.
Viral suppression and health outcomes
No articles were found that reported measures of viral load suppression for Latinos by birth country/region. Four articles were identified on other health outcomes ( Table 2) . 15, 23, 24, 26 Of these four articles, Espinoza et al. 15, 24 reported on survival, Hanna et al. 23 on HIV-related mortality, and Wohl et al. 26 on opportunistic infections. All studies reported on several birth places including the US and Central America. 15, 23, 24, 26 Only the studies by Espinoza and colleagues 15, 24 separated Cuba and Central America from South America, and only Hanna et al. 23 separated Caribbean/West Indies during analysis.
Findings for health outcomes by birth country/ region for Latinos varied across studies. Espinoza et al. 24 15 The study also found a lower percentage of US-born Latinos alive at 12 months compared with Latinos born in Central and South America, and at 36 months compared with those Table 2 , both of these studies found a significantly higher percentage of US-born and South American-born Latinos, as well as those with unknown country of birth, alive at 12 and 36 months after diagnosis compared with Latinos born in Puerto Rico. Hanna and colleagues 23 found an increased risk of HIV-related death for Puerto Ricans, other Caribbean/West Indies, and Central and South Americans compared with US-born Latinos. In contrast, Wohl et al. 26 showed that US-born Latinos had an increased risk of opportunistic infections compared with foreign-, Central American-, and Mexican-born Latinos, although not statistically significant after adjusting for age and CD4 count. However, when stratifying by gender, US-born women had a statistically significant elevated risk of opportunistic infections compared with Central American-born Latinas (HR 2.9, 95% CI 1.3-6.5).
Discussion
Our findings indicate that Latinos born in Mexico and Central America are at an increased risk of late diagnosis compared with those born in the US, Puerto Rico, Cuba, and South America. 15, 23, 25, 27 Our review also found patterns of lower survival among Latinos born in Puerto Rico compared with US-and South American-born Latinos. 15, 24 Risk of mortality was inconsistent across studies for Latinos born in Mexico, Cuba, and Central America. 15, 24 Although no studies analysed linkage to/retention in HIV care for Latinos by birth country/region, a representative study of general (not HIV/AIDS) healthcare utilisation found that Latinos born in Mexico, Cuba, Central America/Caribbean and South America reported fewer ambulatory care visits than those born in Puerto Rico. 29 Cubans and Puerto Ricans were less likely to spend the entire year uninsured. Those who were uninsured were less likely to use health services than those with private health insurance. Thus, future research is needed to examine whether these trends maintain across regions of origin for linkage to/retention in HIV care.
Disparities among Latinos by birth country/region may relate to: (1) socio/cultural context, and/or (2) immigration factors and documentation status. A higher percentage of Latinos born in Puerto Rico are infected through injection drug use (33%) compared with any other Latino group, and compared with Latinos as a whole (18%). 15 Latinos infected with HIV through injection drug use experience lower survival than any other transmission category. 15, 23 A qualitative study by Shedlin and Shulman 14 found that Latino participants with HIV from countries with less HIV experience (e.g. Guatemala) attributed HIV infection with prostitution and homosexuality and that these beliefs negatively impacted their careseeking behaviours. Participants also stated that poverty in their home country, pride, denial, shame, and fear stopped them from seeking care. While many participants expressed high levels of stigma in their home country, few experienced discrimination in HIV care in the US, and most were satisfied with their healthcare provider. Individuals whose provider spoke Spanish experienced higher levels of satisfaction. Low levels of satisfaction with HIV care has been linked to poor ART adherence. 30 Therefore, language proficiency may play a role in disparities in HIV/AIDS outcomes among Latinos, as South Americans are more likely to speak English fluently 17 and may be more likely to effectively communicate with non-Spanish-speaking providers.
Reasons for immigration (e.g. political, economic, familial), levels of educational attainment, and poverty all vary across birth countries of Latino immigrants. For example, Latinos born in Colombia, Peru, and Cuba report higher levels of education and less poverty than those born in Mexico, Guatemala, Honduras, and El Salvador. 17 Studies have linked lower levels of education and higher levels of poverty to reduced HIV testing 31 and increased risk of HIV-related death 32 that may explain, in part, why Latinos born in Mexico and Central America are more likely to be diagnosed late compared with Latinos born in Cuba and South America. However, only the most recent study by Espinoza et al. 24 found that Latinos with HIV born in Mexico experience shorter survival after an AIDS diagnosis, while those born in Central America experienced similar survival compared with US-born Latinos. Furthermore, study by Espinoza et al. found that Latinos born in Mexico and Central America have longer survival compared with US-born Latinos. 15 The same study found that Latinos born in Cuba have shorter survival than US-born Latinos. These findings suggest that socio-economic status is not an important predictor of AIDS survival among Latinos.
Differences in immigration laws for Latinos born in Cuba and Puerto Rico compared with Latinos born elsewhere can affect healthcare access differentially. 18 Immigration laws, in part, lead to a larger percentage of Mexican-and Central American-born Latinos to be undocumented in comparison to their counterparts. 19 Undocumented Latinos are less likely to have a primary care physician and access to care and government services than all Latinos 33 partly for fear of deportation and lack of health insurance. 34 These barriers may be affecting access to care for Latinos born in Mexico and Central America more compared with Latinos from countries with opportunities for permanent legal US residency that may be putting them at an additional risk for delayed HIV/AIDS diagnosis. Nevertheless, although Latinos born in Puerto Rico are not affected by immigration laws, our study found them to be at increased risk of mortality. Furthermore, Espinoza et al. 15 found Latinos born in Mexico and Central America surviving longer and those born in Cuba surviving shorter after an AIDS diagnosis compared with US-born Latinos. These findings suggest that documentation status might be impacting HIV testing but not survival.
In addition to socio/cultural context and immigration factors, the healthy migrant effect (i.e. the idea that those who immigrate are healthier than the native-born) and salmon bias (i.e. the idea that lesshealthy immigrants return to their birth country) may play a role in disparities between US-born and foreign-born Latinos. 35 These theories may hold for Latinos born in certain countries/regions of birth and not others given differences in the reason for immigrating and the ability to travel back to their home country. Two of the studies identified found that US-born Latinos had shorter survival than some foreign-born groups. A recent meta-analysis by Ruiz and colleagues 36 found evidence for a Latino mortality advantage for healthy individuals and those with cardiovascular disease but failed to find a mortality advantage for Latinos with HIV/AIDS. Ruiz et al.'s findings suggest that Latinos with HIV/ AIDS are not returning to their home country after becoming ill, and instead continue to utilise HIV/ AIDS care resources throughout the course of their illness and be impacted by US healthcare policies.
The studies identified have several limitations. Although the studies reported differences in the risk of delayed HIV diagnosis and health outcomes by birth country/region, they did not examine the specific demographic predictors for the varied ethnic groups. Predictors were instead reported for the whole Latino population. This limits our understanding and ability to report the specific factors that act as barriers or facilitators along the HIV/AIDS care continuum for each Latino ethnic group. In addition, only Wohl et al. 27 examined length of time in the US and preferred language as a predictor of delayed HIV diagnosis for Latinos as a whole. No study included measures such as documentation status, perceived stigma, and discrimination, factors that may differ by birth country/region. Finally, most of the studies identified controlled for variables such as gender, age, and transmission category but did not adjust for or stratify by socio-economic status despite the differences among Latinos of varying origins. This is likely a function of the limitations of surveillance data, which does not collect individual level socio-economic status.
Future research should attempt to maintain consistency in the stratification of Latinos when examining birth country/region differences to allow for comparison between studies. Although regions such as South and Central America are often investigated, cultural, political, and socio-economic differences within these regions may exist, and birth country should be used when possible. Future research should focus on studying the factors that differ between Latinos of varying birth countries as potential contributors to the increased risk of delayed diagnosis or linkage to care such as income, education, employment, and insurance status. Additionally, studies investigating access to HIV/AIDS care and viral load suppression by birth country/region are needed as none were identified. Finally, in addition to birth country/region, research should also be focused on stratifying Latinos by characteristics like documentation status, English proficiency, and length of time in the US, as these may be important in the design of interventions and policy recommendations.
Our systematic review is not without limitations. First, the small number of studies found limits our ability to draw conclusions from our findings for some steps in the HIV/AIDS care continuum. Second, the geographic location of the studies varied and may differ significantly in availability of resources and culturally appropriate services for Latinos. A given study's location may also impact perceived stigma and discrimination for Latinos in general, and for people living with HIV/AIDS. 37 Third, although our methodology attempted to conduct a wide and comprehensive initial search, some studies may have been missed due to the relatively large number of outcome variables and ways to measure each step of the HIV/AIDS care continuum. Fourth, we searched the literature published in English since our focus was on Latinos living in the US. This strategy may have limited us in finding all relevant articles, particularly those published in Spanish. Finally, our study narrowed the search to articles published after 2002 in an effort to report data from the most recent 10-year period.
Nevertheless, our literature review has highlighted differences along the HIV/AIDS care continuum between Latinos of varying origins. Changes in documentation requirements for government health insurance and social services access should be considered to address factors that stem from documentation status, whether or not related to country/region of birth. In conjunction with policy changes, public health professionals must consider differences in socio-economic patterns, sources of stigma, and HIV risk behaviours between Latinos of varying birth countries when designing secondary and tertiary HIV prevention programmes.
